CONSOLIDATED CHEMICAL USER SAFETY & HEALTH REQUIREMENTS

Chapter 5 - Chemical Storage

1.0 Introduction

Uniform Fire Code( F
are cited in either DOE Order 4

is considered to be negligible F facilj mitarly, pesticide regulatlons areNOT
addressed in this document since Kjost DOE s esdo t|n

This document is intended only to consslidat€averlapping-and/grduplicative ch -rel ated
safety and health requirements and to dliminate g\)r resolve anyﬁconsémc@&o /cﬁﬁfmdlctlons

sources of those reguirements, showing the u
from.

Thisdocument does NOT create any new or additional requirem

2.0 Applicability

This document appliesto al locations that store chemicals or chemical products.
[NOTE: Throughout this document, the term“ chemicals’ is used to indicate chemicals
and/or chemical products.]

This document does not apply to:
chemicals stored in tanks with a greater than 735-pound water capacity;
drums that have a greater than 55 gallon capacity;
chemical digtribution systems (see def.);
storage containers attached to a system;
waste chemical storage;

the building or design of chemical storage areas [a design engineer who is acquainted
with those requirements should be consulted before a chemical storage facility is built
or before an existing facility is converted to chemical storage.]

Specia laboratory requirements presented in this document apply to laboratories that are
constructed and operated in accordance with NFPA 45, "Standard on Fire Protection for
Laboratories Using Chemicals."

3.0 Definitions and Acronyms
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ACGIH: American Conference of Governmental Industrial Hygienists.
ANSI: American National Standards Institute.

Approval: Authorization from subject matter experts or the appropriate level of management as
defined in local site or facility procedures,

Chemical: Any element, compouynd or mixture
a) poss&ss% hazardous propesti€

of elements and/or compounds. A substance that
6s (inckading, but not limited toflammablllty, tOXICIty corrosmty,

(see def.)

approved by a Fire Protection Engineg
classified as being low hazard (see def.):

areas, and organic peroxide storage areas.
Class| flammable liquids: Class 1A, Class 1B, and Class 1C fla

Class | A flammable liquids: Liquids having aflash point lessthan
100°F.

°F and boiling points below
Class I B flammable liquids: Liquids having aflash point less than 73°F and boiling points &t or
above 100°F.

Class | C flammable liquids: Liquids having aflash point at or above 73°F and below 100°F.

Class |l combustible liquids: Liquids having aflash point greater than 100°F but less than or
equal t0140°F.

Class11A combustible liquids: Liquids having aflash point greater than 140°F but less than or
equal to 200°F.

Class 1 Oxidizer: An oxidizer that will not result in spontaneous combustion when it comesinto
contact with combustible materias, but will dightly increase the burning rate of combustibles that
have aready been ignited. See Appendix VI-A of the Uniform Fire Code for examples.

Class 2 Oxidizer: An oxidizer that may cause spontaneous ignition when it comes into contact

with combustible materials or that will cause a moderate increase in the rate at which a combustible
will burn. See Appendix VI-A of the Uniform Fire Code for examples.
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Class 3 Oxidizer: An oxidizer that will undergo a vigorous self -sustained decomposition when
exposed to contamination or heat or that will cause a severe increase in the rate at which
combustibles will burn. See Appendix VI-A of the Uniform Fire Code for examples.

Class 4 Oxidizer: An oxidizer that will explosively decompose upon exposure to heat, shock or
contaminants. See Appendix VI-A of the Uniform Fire Code for examples.

Flammability Rating o
200°F or those materials whie
minutes.

FM: Factory Mutual

are typicaly for one hour unless otherwise stated.

Low hazard chemicals': Chemicalsthat have an NFPA flamrhability rating of “0” or “1”; ahedth
hazard rating of “0” or “1”; areactivity rating of “0”; and no specia hazard rating such as
“oxidizer”, “water reactive’, or “hazardous polymerization” per NFPA 704, Identification System
for Fire Hazards of Materials.

1 Low Hazard Chemical: This definition refers to the NFPA 704 hazard
identification numbers, which includes information on how to use them to
determine if achemical isa“low hazard” chemica. A well-developed set of criteriais
needed in order to determine appropriate ratings for those chemicals
that have not been rated. Criteriafor these ratings have been well defined in NFPA 704.
Those criteria can be used to determine hazard ratings for chemicals that have yet to be
evaluated. (While other rating systems exist, none is as well- accepted nor does any have
criteriathat are as well defined for the evaluation of chemicals as does the NFPA 704
system.) It should be noted, however, that NFPA 704 criteria are developed for acute
exposures only. Chronic effects, such as carcinogenicity, should be factored into any
evaluation when determining health ratings. Information concerning chronic health
hazards can be found in numerous resources such as Tomes®, the ACGIH “Guide to
Occupationa Exposure Threshold Limit Values’, and the NIOSH “Pocket Guide to
Chemical Hazards'.
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MSDS? Materid Safety Data Sheet
NFPA: Nationd Fire Protection Association

NFPA Health hazard rating of " 3" (for agas): Per NFPA 704, "ldentification of the Hazards of
Materias for Emergency Response”, any gas whose LCy, (see def.) for acute inhaation toxicity is

outside storage of hazardous materials.

Segregated warehouse: A separated or detac
operations.
Sprinklered area: An areathat has an overhead system designed tg spray water down from
sprinkler heads during afire.

Storage: A chemical(s) set aside for future use or safekeeping or an inventory of compressed or
liquefied gases in containers that are not in the process of being used, examined, serviced, refilled,
loaded, or unloaded.

System: Piping, pumps and/or containers that are attached together so that the collection can
perform some specific function.

TBD: To bedetermined at a later date.

Toxicgas. Any gasthat hasaNational Fire Protection Association (NFPA) health hazard rating
of 3or 4 (see def.) per NFPA 704, Identification System for Fire Hazards of Materials.

UL Listed: Listed by the Underwriter’s Laboratory to indicate special construction requirements
have been met.

2 Material Safety Data Sheets (M SDS): Although a manufacturer may provide an MSDS
for achemicd, the issuance of that MSDS does not necessarily indicate that the materid is
hazardous. Some manufacturers develop MSDSs for al their chemicals whether the
material is hazardous or not.
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UBC: Uniform Building Code.
UFC: Uniform Fire Code.

Upright position: The position a cylinder isin when the valve is located at a position higher than
any other on the tank.

mixtures with water:
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4.0 Requirements

DOE Order 440.1A: [NOTE: Theinformation that followsis a consolidation of existing
29CFR1910.6 Federal safety and health requirements and National Standards that relate
to the storage of chemicals. It therefore contains "shall" statements that
are taken from, or based on "shall" statements in those existing
ileNFPA and CGA requirements that are referenced
emsel ves mandatory, they are made mandatory by
910.6, which incorporates them by reference.

NEPA 45, 7-2.3.3;
UEC Article 80, 8001.15

NFEPA 430, 2-1.1;
NFPA 430, 2-10.1;

NFPA 432, 2-7.1;

NFPA 432, 2-7.2

NFPA 430, 2-6.1 4.1.2.1 New facility design shaltake into account the need for
containment to protect the-énvironment from oxidizers,
fire suppression agents, and decomposition products

NFEPA 430, 2-6.2 4.1.2.2 Approval (see def.) of chemica storage areas shall take into

consideration the potential for large quantities of smoke and
toxic fumes, especially as storage affects manud fire
fighting operations, building egress, and evacuation of
adjacent facilities.

3 [4.1.1] Facility chemica quantity limits stem primarily from the Uniform Fire Code and
the Uniform Building Code. These may be modified by NFPA 45 for laboratories, by loca
ordinances or by other codes that are specific to one particular class of chemicals such as NFPA 30,
"Flammable and Combustible Liquids’.

4 [4.1.2] There are restrictions and requirements for welding and cutting activities at
locations where chemicals are used and stored. Consult your loca welding and cutting program to
determine what these requirements are.
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ANSI Z 49.1,108.2.1; 4.1.3 Chemical storage areas shall be secured using physical or
CGA G-1,4.2.14; administrative controls to prevent unauthorized entry. °

CGA P-1,3.7.3.2;

NEPA 30, 4-7.4;

NFPA 51, 2-2.1;

NFPA 55, 2-1.2;
29CFR1926.350(a)( 11);
29CFR1910.253 (b)(2)(ii);
UFC Article 80, 8001.11.2.

NFEPA 430, 2-9.2;

NFPA 432, 2-6
NFPA 30, 4-85
29CFR1910.1200 ( f); 416
NFPA 430, 2-2.3
CGA P-1,3.7.2.1; 4.1.7
NFPA 45, 7-2.3.4;
NFPA 55, 2-1.3;
NFPA 55,2-1.6.3.A; o
NFPA 430, 2-4.2; materids.
NFPA 430, 2-4.3; [ Exception: NFPA 430, 2-4.2 exempts packaging materials, pallets,
NFPA 432,2-10.4; and other dunnage from this requirement. However, hydrogen
UFC Article 80, 8001.11.8 peroxide (Classes 11 to |V as defined by the Uniform Building Code
or Uniform Fire Code) cannot be stored on wooden pallets] ’
5 [4.1.3] Itisrecommended that a graded approach be used in meeting this requirement.
6 [4.1.5] Restrictions and requirements for welding and cutting activities at |ocations

where chemicals are used and stored are based on specific conditions. Consult your local
facility welding and cutting program to determine what requirements are applicable to
specific activities and conditions at your Site.

7 [4.1.7] Thisrequirement isintended to keep chemicals safe during routine storage and
during an upset condition such asafire. Therefore, chemicals that are only incompatible
at elevated temperatures are still considered incompatible during routine storage conditions
due to the possibility of fire or other upset condition. This document does not intend to
direct which compatibility scheme should be used. Each site or facility must determine for
itself which compatibility scheme they will use to implement this requirement.
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NFPA 432, 2-3

NFPA 55,2-1.6.3.c

NFEPA 45,7-2.3.1

NEPA 430, 2-4.2.1

NFPA 430, 2-4.2.2;

UFEC Article 80, 8001.11.8.A

NFEPA 45, 7-2.3.5;
NFPA 45, 10-3.2

NFEPA 45, 7-2.3.5

CGA G-1,4.2.15;
CGA G-1,4.2.2;
CGA G-1, 4.2.6;
CGA P-1,4.2.21;
CGAP-1,454.21,

29CFR1910.106 (d)(4)(iv);

NFEPA 30, 4.3;
NFPA 45, 7-2.3.6
NFPA 51, 2-2.2;
NFPA 51, 2-3.2;
NFPA 55,2-2.2.3;
NFPA 55, 3-1.2;
NFPA 55, 3-1.3;
NFPA 432,2-54

29CFR1910.106 (d)(4)(iv);

NFPA 55, 3-1.3.b

NFEPA 55, 3-1.3.c

4.1.7.1 All construction materialsin a chemical storage area shall
be compatible with those chemicals being stored.

4.1.7.2 Hoors of chemical storage areas shall be constructed of
noncombustible or limited combustible materias.

combustible liquids are stored in
ges (see def.) with oxidizers, they shall
idizers by a distance of 25 ft.

from any air intakes for air handling systems, air compressors, €tc.

[ Exception: Under NFPA 30, 4.3 and NFPA 45, 7-2.3.6 this
requirement does not apply to flammable liquid storage cabinets.]

4.1.9.1 A manua shutoff shall be provided outside the toxic gas
(see def.) and flammable/combustible liquids storage areas
adjacent to the entry door and shall be labeled “Ventilation
System Emergency Shutoff.”

4.1.9.2 Exhaust ventilation shall not be recirculated within any
room or building.
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NFPA 432,2-11.1 4.1.10 Good housekeeping shall be maintained in areas where chemicals
arestored.
29CFR1910.106(d)(5)(i); 4.1.10.1 Aidesestablished for the movement or egress of

ersonnel shall be maintained clear of obstructions,

NFPA 30, 4-4.3.2;
NFPA 30, 4-5.1.3;
NFPA 30, 5-12.7.5.

NEPA 30, 4-7.4;
NFPA 30,5-12.7.4
NFPA 430, 2-13.1;
NFPA 432,2-9.1.

NFPA 430, 2-13.2;
NFPA 432, 2-9.2

NFEPA 430, 2-13.3

disposed of or cleaned

NFEPA 430, 2-13.4 4.1.10.5 Storage operations shal be arranged to prevent the
accumulation of fugitive dust from the stored chemical.

NFPA 45,7-2.3.1 4.1.11 Hazardous chemicals stored in the open in laboratory work areas
shall be kept to the minimum necessary for the work being done.

4.2 Compressed Gases
NFPA 45, 8-1.6.5 [NOTE: Inalaboratory a compressed gascylinder shall be

consdered “inuse’ ifitis:
a) connected through a regulator to deliver gasto a laboratory
operation; or
b) connected to a manifold being used to deliver gasto a
laboratory operation; or
C) asingle cylinder secured alongside the cylinder in (a)
above as the reserve cylinder ]
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NFPA 55,4-1.1 4.2.1 Hazard identification signs shall be placed at al entrancesto
compressed gas storage aress.

NFPA 55, 4-1.2.A 4.2.1.1 Signs shdl be in English and/or shall use symbols.
NFPA 55, 4-1.2.A

CGA G-1,4.2.9;

CGA P-1,3.7.1;
29CFER1910.253(b)(3)(i);
NFEPA 55, 2-2.1.4.

NFPA 55, 4-1.2.b;

NFPA 55, 7-1.1

ANSIZ49.1, 10.8.2.1;
29CFR1926.350 (a)(11);
CGA P-1,3.7.2.2;

CGA P-1,3.7.3.2;

CGA G-1,4.2.4;

NFPA 51, 2-2.1,

NFPA 55, 2-1.6.1.c

ANSIZ49.1, 10.8.2.1; 4.2.3 Compressed gas cylinders shall begtored iman upright position (see
CGA G-1. 428 def.) with their valve protection €gps inplace and secured to prevent
CGAP-1 3741 cylinders from falling over or beintyknocked over.

CGAP-1,3.74.2

Exception: All requirements cited here indicate that upright storageis
20CFR1910.253 (b)(2)(ii); [Excep & prig g

not required for lecture bottles or cylinders used in self -contained

NEPA 55,2-2.1.6; breathing apparatus.]
NFPA 55, 6-6
NFPA 55, 2-1.6 4.2.4 Outdoor storage areas of compressed gases shal have a minimum of

25% of the ared' s perimeter open to the atmosphere.

NFPA 55,2-1.6.1.a 4.2.4.1 Storage areas shall be ket clear of dry vegetation and
combustible materials for aminimum distance of 15 ft in all
directions.

CGA P-1,3.7.3.1; 4.2.4.2 Cylinders stored outdoors shall not be placed in direct contact

CGA G-1 4.2.13: with the earth or on surfaces where water can accumulate.

NFPA55,2-1.6.1.b

NFPA 55, 2-1.6.1.d 4.2.4.3 Outdoor compressed gas storage areas may be covered with
canopies of a noncombustible construction.
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ANSI Z49.1, 10.8.1.8; 4.2.5 Compressed ggs cylindersin storage shall not be heated above 125°F ®.
CGA G-1,4.2.3;
CGA P-1,3.7.2.1;
NFPA 51, 2-2.1;
NFPA 55, 2-1.6.2

ANSIZ49.1, 10.8.2.2;
ANSI 249.1, 10.8.2.3;
CGA G-1, 4.2.5;

CGA P-1,3.7.2.1;

CGA P-1,4.2.4.1;

CGA P-1, 4.4.4;
29CFR1926.350 (a)(10); Xe : S z48: _ ) d
29CFR1926.350 (a)(11); | caft are cons be in use” O: r:‘—lcj’ts'eﬂ 38:%%? tggse's
29CER1910.253 (b)(2)(ii): apply 10 oxygen and
20CFR1910.253 (b)(4)(iii): i

NEPA 51, 2-2.1;
NFPA 51, 2-4.3;
NFPA 55, 2-1.6.3.6

gaseson aweld cart for excv y long periods without any actual
use would counter the intent of these requirements.]

NFPA 55, 2-2.1.5 4.2.6.1 Flammable gas cylinders shall be stored a minimum distance of
20 ft. from storage of flammable and combustible liquids and
solids.

29CFR1910.253 (b)(3)(i) 4.2.7 Theinsde storage of more than 2,000 standard cubic ft. (scf) of

flammable gas, or more than 300 pounds of liquefied petroleum gas
requires a separate room, compartment, or specia storage building.

NFPA55,2-2.1.7.a 4.2.8 Storagein one fire area of multiple groups of cylinders containing
flammable gas, where the total volume of gas in each group is less than
2,500 scf, shall be permitted when groups are separated from each
other by aminimum of 100 ft.

8 [4.2.5] This requirement includes the storage of compressed gas cylinders in direct sunlight
where the sunlight may cause the cylinder to overheat.
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NFPA 55,2-2.1.7.b

NFPA 55,2-2.1.8

CGA G-14.2.6;
NFPA 51, 2-3.1;
NFPA 55,2-2.2.1.a

NFPA 55,2-2.2.2.1

NFEPA 51, 2-3.2;

NFPA 55,2-2.3.1

NFEPA 51, 2-3.2;
NFPA 55,2-2.3.2

NFPA 55, 3-1.1

NFPA 55, 3-1.2

NFPA 55, 3-1.4

NFPA 55, 3-1.5

NFPA 55, 3-2.1

NFPA 55, 3-2.2

4212

4213

4214

4.2.8.1 Groups may be separated from each other by masonry walls
with afire resistance rating of 2 hours instead of by a
minimum distance.

4.2.8.2 Different flammable gases shall be allowed to be stored

would provide warning of toxic gasconcentfations that could present
ahazard to life.

4.2.11.1 This system shall not be required for those gases with an
NFPA health hazard rating of " 3" (see def.), when the
upper range of the odor threshold is below the permissible
exposure limit for that gas.

Outdoor storage areas of toxic gases shall be located 75 ft from aline
of property, public ways, places of assembly, etc., and shall be
secured from unauthorized access.

Cylinders of toxic gases, whether full, partialy full, or empty shall
have valve protection devices or caps and gas-tight vave outlet caps
or plugsin place while in storage.

Gases with an NFPA health hazard rating of " 4" (see def.) that are
stored indoors shall be placed in gas cabinets having positive exhaust
ventilation.

4.2.14.1 Outdoor storage of gases with a health hazard rating of 4
shall require at |east one gas cabinet for the handling and
storage of leaking cylinders within or adjacent to the storage
area.
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NFPA 55, 3-2.3

NFPA 55, 3-3

NFPA 55, 7-4.2

NFEPA 55, 7-4.1

NFPA 55, 7-2.1

NFPA 55, 7-2.2

NFPA 55, 7-2.3

NFEPA 55, 7-2.4

29CFR1910.134;

NFPA 55, 7-5.1

4.2.14.2 Gas cabinets shall have the exhaust connected to treatment
systems.

4215 Storage areas for gases having an NFPA hedlth hazard rating of "3"
shaII have readlly available equi pment onsite to prevent gas leaking

4.2.19 An approved, supervised smoke detection system shall be provided in
rooms or areas where toxic, flammable, or pyrophoric gases are stored
indoors. Activation of the system shall sound alocal aarm.

4.2.20 Manual alarm, emergency signal, detection, or automatic extinguishing
systems shall be supervised by an approved centralized or remote
station service or shal initiate either an audible or visual signal at a
constantly attended location.

4.2.21 Where toxic gases are stored, a minimum of two NIOSH approved self -
contained breathing apparatus (SCBAS) shall be kept available at al
times for use in upset conditions. They shall be cleaned and disinfected
after each use, properly maintained and stored, inspected at least
monthly, and checked for proper function before and after each use.
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CGA P-1,3-10.4.1;
CGA P-1,45.23.1.

NFPA 55, 7-5.2

CGA P-1,3104.1

NFEPA 55, 7-5.1

NFPA 55, 7-5.1

NEPA 55, 7-5.1;
NFPA 55, 7-2.4

NFEPA 30, 4-4.3.3;
NFPA 30, 4-4.3.4;
29CFR1910.106 (d)(4)(v)

29CFR1910.106 (d)(5)(vi

NFPA 30, 4-4.3.5;
NFPA 30, 4-5.1.5;
NFPA 30, 4-5.2.6

4.2.21.1 NIOSH approved SCBASs shall aso be provided where
protection is deemed necessary for entry into atmospheres
containing asphyxiant or corrosive gases. °

4.2.21.2 At least two employeeswho are trained in the use of SCBAS

d gasis other
protective

gtible Liquids

4.3.1 Aidesin areasthat qualify asindoor liguid storage areas as per NFPA
30, "Flammable and Combustible kiquids€ode", shall be 4 ft wide.
Aidesin other flammable liquid'storagé areas shall be 6 ft wide.

)(F) 4311 Aidesat least 3 ft wide shal be provided where necessary to
alow for access to doors, windows, or standpipe connections.

4.3.2 Class| flammable liquids (see def.) shall not be stored in basement
areas. Class!l and Class|11A combustible liquids (see def.) shal not
be stored in basement areas unless those areas are protected with
automatic sprinkler systems.

9 [4.2.21.1] Any other respirator used must go through a NIOSH approval process for
equivalency. This process must be described in the facility’ s written respiratory

protect

ion program.
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NFPA 30, 4-5.1.3

NFEPA 30, 4-5.2.9.a

NFEPA 30, 4-4.3.6;
NFPA 30, 4-4.3.7,
NFPA 30, 4-5.2.9.b

NFPA 30,4.5.2.9.a

NFPA 30, 4-4.3.7

NFPA 30, 4-4.3.8;
29CFR1910.106 (d)(5)(vi)(c)

NFPA 4-4.3.8;
29CFR1910.106 (d)(5)(vi)(d)

NFPA 30, 4-4.3.8

NFPA 30, 4-4.4.2;
29CFR1910.106 (d)(4)(v)

NFEPA 30, 4-4.3.9;
29CFR1910.106 (d)(5)(vi)(€)

NEPA 30, 4-8.4;
29CFR1910.106 (d)(7)(i)

29CFR1910.106 (d)(7)(i)(@);
29CFR1910.106 (d)(7)(i)(b)

4.3.3 Class| flammable liquids shall not be stored such that afirein the
liquids storage area would prevent egress from the area.

nsde ammable liquid storage area

d 2,500 ft.2 and 6 ft_i

43.6 in pi | b od i yar Scovide

43.6.1 Portabletanks stored over onetier high'shall be nested

securely without dunnage

4.3.6.2 Materid handling equipment shall be suitable to handle
containers and tanks safely at the upper tier level.

4.3.7 Containers over 30 galonsin size that contain Class | or Class I liquids
shall not be stored over one level high in inside rooms (see def.).

4.3.8 No stack of flammable or combustible liquids shall be closer than 3 ft.
to the nearest beam, chord, or other construction, and shall be 3 ft.
below sprinkler deflectors, discharge orifices of water spray, or other
overhead fire protection systems.

4.3.9 Suitable fire control devices shall be available at locations where
flammable and combustible liquids are stored.

4.3.10 At least one portable fire extinguisher having arating of not less than
40-B units shall be located outside but not more than 10 ft. from any
door to a flammable and combustible liquids storage room or any area
where Class| or Class |1 liquids are stored.
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NFPA 30, 4-8.5.1; 4.3.11 Water reactive materials (see def.) shaII not be stored in the same area
29CFR1910.106 (d)(7)(iv); with flammable or combustible liquids.*

NFEPA 30,4-5.2.4 43.12 Class | a

ass |1 liquids in plastic containers shall only be stored in

NFPA 30,4-5.1.4

NEPA 45, 2-2 (b);
29CFR1910.106 (€)(2)(ii)(b)(1)

area.

A. 570L (150 gdlons) of Cl
units (see def.), and

B. 757L (200 galons) of Class|1, I, and 1A liquidsin sprinklered
laboratory units.

10 [4.3.10] Thisrequirement isintended to protect water reactive chemicals from exposure to
water in water based fire suppression systems that may be used where flammable liquids
are stored. Spraying water on awater reactive material during an upset condition could
increase the severity and danger of the upset condition. While not required, consideration
should be given to applying a similar restriction in oxidizer storage areas. See section
4.4.2.

11 [4.3.13] Numerous types of storage areas (e.g., cutoff storage rooms, mercantile storage
areas, insde storage rooms, etc.) can exist. Storage limits for laboratories have been
defined in 4.3.14. 4. There are many other types of storage areas and limits for each of
these are not included in this document. A fire protection engineer should be consulted to
determine storage limits for these other storage areas.
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4.3.15 With the exception of Section 4.3.12 and 4.3.13, dl Class|, Il, and
[11A flammable and combustible liquids not in a flammable liquids
storage room shdl be stored in flammable liquid storage cabinets when
not in use.

NFPA 30, 4-3.1 4.3.15.1 The totd quantity of liquids shall not exceed 120 gallons per
cabinet with not more than 60 gallons of Class | and Class |

NFPA 30, 4-3.3

NFPA 30, 4-3.2

4.3.15.4 The maximum amount of Cl ammable and
combustible liquids that car

NEPA 45,2-2.1.3

NFPA 30, 4-6.4 4.3.16 Stesfor outdoor storage lockers (see def.) shall be reviewed to ensure
proper placement, separation, etc.

NFPA 30, 4-6.1 4.3.16.1 Multiple outdoor storage lockers at a given site shdl be
separated according to requirementsin NFPA 30,
"Hammable and Combustible Liquids Code".

NFPA 30, 4-6.4.4.1 4.3.16.2 In outdoor storage lockers, containers in their origina
shipping packages shall be permitted to be stored either on
pallets or in piles, while unpacked containers shall be stored
on shelves or on the floor.

4.3.16.3 No other flammable or combustible materials shall be stored

NEPA 30, 4-6.4.4.2 a designated outdoor storage locker sites.

NFPA 30,4-6.4.4.3 4.3.16.4 Outdoor storage lockers shall be placarded according to
NFPA 704, "ldentification of the Hazards of Materials for
Emergency Response".
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4.4 Oxidizers

[NOTE: Additional requirements can be found in NFPA 430, " Code for

Sorage of Solid and Liquid Oxidizers', when quantities exceed 4,000

pounds of Class 1 oxidizer (see def.), 1,000 pounds of Class 2 Oxidizer

(see def. ) 200ounds of Class 3 Oxidizer (see def.), or 10 pounds of Class
idi f). Oxidizer classes are defined in NFPA 430, the

(U FC)", and the "Uniform Building Code (UBC)".]

NFPA 430, 2-2.1

NFPA 430, 2-2.2

NFPA 430, 2-11.6

NFPA 430, 2-11.6.

NFPA 430, 2-11.6.2

NFPA 430, 2-13.5 <
oxidizers shall be coated with acomp
impregnation with the oxidizers.

efible material to prevent their

NFPA 430, 2-13.5 4.4.4 Absorptive packing materials, wooden pallets, etc., that are exposed to
water containing oxidizers or that contain water soluble oxidizers, and
are exposed to water shall be immediately relocated to a safe outside
area and properly disposed of.

NFPA 430, 2-8.1 445 Oxidizers shall not be stored where they can be heated to within 25°F

of their decomposition temperature or above 120°F, whichever is
lower. ™

12 [4.4.2] Oxidizer storage areas and flammable liquids storage areas require water- based fire
suppression systems. While there are no requirements to keep water reactive materials
away from oxidizers, when storing oxidizers, consideration should be given to the
additiona hazard posed by the presence of water reactive materials when water
suppression systems are activated.

13 [4.4.5] Attention should be used to ensure that oxidizers stored in direct sunlight are not
heated above allowed temperatures by radiant heating.
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NFPA 432, 2-1

NFPA 432,2-1.1

NFPA 432, 2-1.2

NFPA 432,2-1.3

NFPA 432,2-11.2

NFPA 432, 2-11.3

NFPA 432,2-11.3.2

NFPA 432,2-11.4

NFPA 432, 2-11.6

NFPA 432, 2-4.1,
NFPA 432, 2-11.6

NFPA 432, 2-4.2

4.5 Organic Peroxides

451 Chemica storage areas used for the storage of organic peroxides shall
be conspicuoudly identified with the words “ Organic Peroxides’ and
by the class.

2, "Code for the Storage of Organic Peroxide
tions', shall be marked as containing the most severe

fividughy
infor 4&

with chemica name and other pertinent
/ proper classification.

452

453 Incompatible
within 25 ft. of
areas.

flammabl e liquids may be stored with other-organic peroxide

formulations.]

4531 If a25-foot separation cannot be maintained, then a 1-hour,
liquid-tight fire barrier shall be permitted.

454  Only closed containers shall be permitted in an organic peroxide
storage area.

455 Fifty-five-galon drums of organic peroxide formulations shall not be
stacked.

456 Storage temperaturesin chemical storage areas shal be maintained
within the recommended storage temperature range for the materials
being stored.**

45.6.1 Highand low temperature switches, as applicable, shall be
provided in addition to normal temperature controls. These
switches shall actuate an alarm to ensure prompt response.

14 [4.5.6] Attention should be used to ensure that or ganic per oxides stored in direct sunlight
are not heated above alowed temperatures by radiant heating.
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NFPA 432, 2-4.3 4.5.6.2 Heating systems shall use low-pressure steam, hot water, or
indirectly heated air; cooling systems shall not use direct
expansion of aflammable gas.

NFEPA 432, 2-4.4 4.5.6.3 Heating or cooling pipes and other heat transfer devices shall
ot 'epme into contact with organic peroxide containersto

NFPA 432, 2-5.2
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Appendix A
Source Documents

ANSI Z49.1 (1994), "Safety in Welding, Cutting and Allied Processes.”

CGA G-1 (1996), “Acetylene."

d Gases in Containers."

nent For DOE Federal And Contractor

UFC (1997), Uniform Fire Code, 1997 edition
29CFR 1910.6, "Incorporation by Reference."
29CFR1910.106, "Flammable and Combustible Liquids."
29CFR1910.134, "Respiratory Protection.”
29CFR1910.253, "Oxygen-Fuel Gas Welding and Cutting."
29CFR1910.1200, "Hazard Communication”

29CFR1926.350, "Gas Welding and Cutting."
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